Development of a 3-D

‘Nanoelectronic Modeling Tool
- NEMO-3D




Revolutionary Computing and Sensing
are Enabled by Nanoelectronics
4 Basic NASA Missions: Example NASA Mission Requirements:

. « A
Enabled by Technology | . (M 3OouS ,?2,3‘;?;‘3”

ooking | [T - On board xmage processing

Number of Electrons

PN T ]

. SENi
%i‘z;n

>

dopant fluctuations
part;cle nolse probiems\

b

f Electrons

"
©

Number ©
OVJ

G

O <
1980 1890 2000
Year




=
.

C60
d

Carbon based
ic an

Fullerenes,
:lectron

ined Structures

Litho-based,
GaAs/AlGaAs,

0
ajand
O
o
£
35
e
c
«
3
O

(*—
-
@)

O

-

o™

(T
@)
2]

Q
Q.
=
©
>

LLI




Designed
ptical
itions

O
Trans

ing

uondios

ion for

imulat

ionary Computing and Sens

/)
vd
O
o
&
-
d
<
©
-
@]

vhmd
=
o
>
)
14

e

il

% R




Quantum Dot Simulation for
Revolutionary Computing and Sensing
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iImensions

s Law shows quantum

in the far future.
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Bandstructure Engineering Basics

Resonance Energies / Eigenvalues




Bandstructure Engineering Basics

Resonance Energies / Eigenvalues
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NanoElectronic MOdeling (NEMO) Simulatiorn™
Strained InGaAs/AlAs 4 Stack RTD with Asymmetric Barrier Variation
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Global Optimization using Genetic Algorithms
Utilizing Evolutionary Principles of Survival of the Fittest

Genetic Algorithm Overview:
Stochastic placement of individuals ln the search/des:gn space.
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Quantum Dots as Optical Detectors
Desensitizing QWIP to Polarization
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Accomplishments & Plans

1999 Accomplishments 2000/2001 Plans

Atomistic Tight-Binding Hamiltonian Physics

ey ‘ . g Hatree-Fock potential
POSE » R ; ;
iy %i\i\ﬂ . - \%é@; Piezo-electric effects

Many-body via configuration interaction

& %

AL ‘fﬂﬁﬁf;x‘;f%&f%@:* 2 é‘; Rate equation based transport
Full crystal symmetry s,p.,d orbitals Software
Atomistic Strain Model Develop 3D visualization
3 m Shared-memory parallelization (OpenMP)
O/ Quantum Dot Simulations
Atomic locations  Scale bond interactions Impurities - Grading

Y.

Parallel Lanczos Eigensolver
FLOPS scale N'! => 10° Atoms!

Genetic Algoritms: Optimized Basis Sets

and Nanostructure device analysis
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No Time to Talk About:

Hole Transport
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Carbon Nanotubes

Nanospace 2000 Discussions:

Bob Hauge (Rice U.):

» If you have a general 3D modeling tool, can you
model Nanotubes’? ‘
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